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«rESSrt»-#f 1 © tats 

IZMOjH 7 ^SrEPiJDLTliirEX? X^l-J: Dffe^Lfe 

a* * a 2 ©n^- tfrhtth mm *mu&w<r> 

* i©X9Xv££j£L, IW^Xti: 

frf2>FS14**^.l±. ^tf^-C&O, 20 
mtif-yy H4. **#*fcl4£W0>v»T*L:i»T** 

fJE*-*'? M4. T^5-^^, v'J=>>, 

A, ^'JV^A, ^*>v 
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3Bfi£*S»w^v»rmE'/9X-7ii > ^?-»M ^ n h d > 
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mzm 3 is 4 tr* 4 ©1ST- 14, flrEm^-* ^n|.n 
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14, frERlDtt*"^ Ott^ffiftOiSlJDJCJ-f LTME^S 
tt*-^iOX5X-7(; J: ^Itjfgi'-yy J^ffifcjstt* 

* j* v ? mtfMn ?-v-y ymw iz^as. l tzii&m \z 4 
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ffTEft 3 £ J: 0*$ 4 OI8i:iv>T, HirEg-ffcl-, ME 
[0 0 0 1 ] 

i»wojR-r«SL*«-if] *»wi4, ¥S*kk*&«i 

[0 0 0 2] 

*. J"J3>(Si) &4£±lco< t>*v**SSMg*«0 
S& (LSI) 14, X^-SrfMBfb-riifc-cjE^-©*!!* 

4c mffliciz£z>&mmtwjftm&<om±ii., lsis 

[0 0 0 3] f- hfE^i<ffllxtMOS F7>-^ 
*fcf&ffc$-£4KI4, ^^tcS^S £ 

B< LT^i^JtffitiitWTbtlTl/:. ifti;i 
*ST-I4, MOS h 7 >->*^.^coy- h^klK^iS 
m b > * iP*8t*»8t*t*SS| < ( 3 n mWT) iotl 

[0004] *fir*i4, ifti-cy- hK-ftfitrffl^c, 

ftT # il-mi's 'J 3 V (Si0 2 ) KJ: 17 bitttV* 

[0 0 0 5] ~mt v 'J n > Uftto*?fi5»ms|s*r»i: L 
"C, J"j3>MMt» (SiOxNy) , TJV5^- (Al 

2O3) , ~mt-f-*> (t i o 2 ) , zMkfti/**-* 
a (Zr02) , -mit^y-^^ (Hfo 2 ) , ~m<t 

=7>9> (La02) , ab4VM4, HX'&^OK'fkft, 

fi^kv'J 3> (s i 3N4) , S<kT;vs-*A (a 1 

N) , m.it* 9 > (T i N) , ft^k->*^3-->A (Z r 
N) , mt'^-7 1* (H f N) , g<k? >^ ^ (La 
N) , ZTC^i^ttl^mS^iit 
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4^*tc tK^&flFK^tta^xcra^osiiRjgjs^ 



(3) 



&B8 2003-7791 1 



3 

&tfU.*-btlX^2> 0 9 V > 

V) fti4, fcfkm<m*^tfz J ?*im#x% Zit-SL^* 

Offift£i£g •MtLT, R*2f**fi* 

[0 0 0 7] *ftlCi>v>T, Att«^jR«rJftf|-t io 

Silftfflti^-y? h t IT, &JK*Av>&»6- 

ISCiLJ^J. L^LfcjP'b, fi-VvhtLX 
^I*«v>SKW^-; *ftT«4, ^Stt^tLt 

» * ft T 12 , T - - 'J > Xlg #<J&g t & •? , «i&18 

ufli*tt*»Jiini-*i:v»-9iyj«*»*ojt. Sfc, i©7 

[0 0 0 8] *RORaR*3MM-*#ft 
tU,tW?nFn>j||H (ECR) fcftftti&NI 30 

Unit, ±IBECRT-§&*?-<i-^:-/vX-v^o^ * 

»£-££;frft (£17, :n*ECRXA^fttv>-j) 

[0 0 0 9] 7^hD>^;<7j-ftfli, 0. lPa 

±fSECR^.>'<y ^ftT»i, ^^ECRy^Xvi! 

0. 0 1 P aT§jO]E:tlT*#'b*x£ 0 ECR^A? 40 

9 14, *«*a»4JtliittaiJfiSWEKJ: ECRU 4 0 

■5 *:*!>, ffi^ff^j-cx;*? * 'J >rtfX£ So 
[0 0 10] ECR^<7 *ftTI4, gSlCECR^ 
Xt8E t ? * ^ii^tt^ffittdn^. ECR 7*7 
X-7«l«M*>I4, f&ffcm&UJ: I) 1 0 e V~Sl 0 e 

v » * a , u a -f * > o * > *st»s t> * 

KtJiJ. SEoT, ECR^XvS^-ftyit 7 50 
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[0011] E CR^/<7 *ftT-!4, #tl, 

ecr^m? ^ftT-v^nciSD D p«^sm^*aL#a^ 
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>*7> Kf^/ny'-, mBl 7 m, ^5^-, 2 2 2 
21, 1 9 9 9^ (]. Vac. Sci. Techno 
1. B17, No. 5. 2222 (1999).) (X 
Ml) *#JSSitfcv»„ 
[0 0 12] ECR^^*^^fti4, HO«fl[iSK4*Jtfg 

»0««ttA<»*t40i:aLTV>4. ECR 

->is<7)*-y-x-¥-m.x-$>z> 0 act, ecr^^^ 
fti4, n«iit8*t6fc*oira4* 

[0 0 13] 

^ t-rzmm) L^ti^b, ecr 

?fttc;fcv>-c>t>, K^SE*^#v i *-^^l4, A* 
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[0 0 14] JS«m^^- hif6^Ki:->U 3>$«t© 

m tc -> >j ^ > vmtvom t tz itrnvtom im& zn* 

CO«^T*l4, y- h*6^KO«m^7J f ^Kp5tc/h$ < 
[0 0 15] «liK«:^i-«IRC tajx.i4*r;v 

= (ai) h n >^.y?v ^ \zxmmtx 
frbfyx-^mk-tzztx^ mx>xn^T n> * -riski 

^, rECR7*7XvMi:i D^SLfcN i soF e20 
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- 1 2 8 01) o 
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xoflmsioifiDK** LT^iSft:*"* t Xv tc 
h£ffiKiJ»t 9%W9-*fv HE 
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45 4 0^4 ©xa^JsnT, atfltK, 7"7Xv^©^f^ 

KLT*>4v\, 
[0 0 2 2] 

i%w<7)mm<omm &t, *§£"§n outgoes tco^ 
cfcit*»K»*#tt*Kw-f*fca©«*w«ieBi 
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±ffi-7>f ?DtroiAi:4 13, X5Xv£jj&;S2 0 7 ic 
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40 * 19 or • 1 gEotft^ 1 %-mz 1 c m 3g£jt4 i t 
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2 0 UBimjfcttJSft&o 4fe, X7Xv4SES2 0 7iO 
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SR2 1 0 4 t9i«Sf^m* (5 0 0W) «rflti»i-4 0 Z.(D 

1 t IZ4 ?-7'7h 2 0 3 i:ArS : f#^LO 

^ ij >^-?|^Sr|ei L, A 1 ftL^tf $> - <T y h 2 0 
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so i!2 0 3 ai:4l)S^ixtv^„ 
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[0 0 2 61 9-Yy Y 2 0 3 J: t)m.VihLtzA 1 
ii, ^7X7±S|2 0 7 i ft/: X^X-riSi 

tfKl£t!fe/f*igAP2 1 1 x y)mxzfix-7=7X-?\z£ 
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[0 0 2 7] Z\<D'&, 9-¥~J h 2 0 3 tC*tf1-Si£jgi£ 
**Ott*«rffjhi-*4ir»=J: h 2 0 3 tc 

isttS.x/*;' **KSI£flMl:U HI (c) 
IZ. y'JnvM 1 0 lKO^^^-KIl 0 2SI 
\z % AriSf0^7X7l 1 0«?<x4ttSit 
So ;©ti> A r ^WSKSli 2 Osccm, &3§:*f*£> 
ffimit 8 scan, v>f * n&m^li 5 0 0 W, «B£t=J-ffl< 
2 0 9 S -T ;u-m?SI± 2 8 At L. v 'J 3 

1 0 1 OjD^lifffc^v^cOt L/:. 

[0 0 2 8] lO^Xv l l 0O.HS|t?r 5t>~6 Of* 
Hff^-tlcJ: »K p< KRl 0 2li&«$ft, 

HI (d) n^-fJ:o(c, ->';3>i«ioili:7JV 
5t*5>4SffiSI] 0 3 75*7£j£$ft/c#cS5tftSo © 
WLZtitz&mS&l 0 3l±, ^;«-KKl0 2©ii 
jWffltfcSft, 0. 5nm*t)5nm§IiW. 

[0 0 2 9] :;t% **«*jR-*-_t-PS8«fc*oJt* 
S^tcov^TcoiJi^i: t "(> ic, ±i£L/:;>< * A"=e- Klco 
k'TRflti. *K$&B*«H±» H2 U^LfeJ: -7«rE 
CE^7 ?gf*fflv>t->'J >atfR-tKlfi5RW**ft 

ofSLtWAlzx *)%fr*r 4 9 u hu^&m-f? 

So ECR^xvigtittoiicj^/tt^-y^ 

[0 0 3 0] iOiT^ECR^A^n-li, X7X7 

SEO'f 5- >; >Xi-fu,Ei-s/:£>, y-y? 

M~*;L*iMB*a#-CX?X-9'fc&j£Lfc< t i>*'* 
vf*)>i>'rfojmztcoX^Z,o ECRX7X-7li, -f 

CR^-y Jjfej: ■) M&^E* (15 

[0 0 3 1 ] EITK, ±&Lfc*frc, 9-Yy FKtt 
A 1 *fflv>, Rlfctt^t Lt8*^tfflv>fc 

T;V5 7-SiW®fiEUO^TSi^-rSo ECR-/9Xt» 

^f^iECR^^XTffiA^ibnii^CtSc - 
3lc^-To B3l=*i-/|#tefc*4itt«*fl=l4, ArW 
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8£S : 2 Osccm, KSfifdl : 0 - 1 Osccm, 9v& 

^tj: 50ow, Mrepto-r4i*JS8Ml» : 5 

0 0WT**!?, i/_-, gfSliiD&Lft^o ftfc, ®*r^ 
[0 0 3 2] H3 U^SftT^S X 7 U, T;>S>©Jfc 

**f*»*#4sccmf*ifi***i::fi**K*^u mm 

#**ffi»7&*7sccm#fiT\%8!acM4>U 1 0 

»©ieso/hs«:*»a*T«t»*<o ft&, *«« 

If, rHAffllfe. fH5 9%. 7 2 71, 2 0 

OO^J £#S?.$ft/:^o Rffctf^sfLfiri^sccnittiST- 

Aftuntaaai'w^i-awii, nsffi^A 1 

rtHK-ftSftT.*^? * 'J >^*?fti; < ^TfrZi-lztci 
tztf>X-$>Z> B igffliMSli, X'<* ****** v»H if* < 
ft £ <7)T% 9-Yy h 11*^^ u> > £ ft tc < < 

[0 0 3 3] &m*'xtiimtfmz.Z> i, 9-YvhmS 

omtm ? 9 'j > xtjr 0 1^ < jiff i •> ^ - 

*;< y 9mH t fe.T-th i><Db%x.htih Q ^O^geiiR 
lStt^/<9 ^ftlCi3V^T«£ < — te(Cfijt>ftTV»4^*T' 

9 >; , mst^mjs^, 1 2 0 - 1 3 2 

#fl?.$ft/jV» 0 

[0 0 3 4] »JSSit4rA'5"J-ROJBl»f*li, 
M*«'^«K*35 I 4 scan#ifir^.»tZ*^L, JB»f**«ft 

1. 6^£>1. 6 50Fb^T-(4, iitr— gt&5 0 X 

30 v^-^©atet7;^tit LxgrnzmtumoMtf 

»f>ftTv^it(i, JBfiS;$ft/:MoS?§Jg* f )S< , R 
®4S5v»wi:4-Tg*LT^So 
[0 0 3 5] ^*-^iiE*3!» J ^ftv^^-c-fc, S^ftM 

*?5 f 0 — 7sccm<7)i: # tcti, ^-yv hWRffili^H 
!±r;V5 TMfcLTuft^.:*^ A 1 ^ 3ftA 1 

v^o L^Lft* f t>, ECR*m\<*tzK&i±X'*? 9<T>%j 
40 A r tSSfl3!f^<OX7XvSS4'W'f 

f©s<t#7->^ ht/zimm^ti. it^mmnmiit 

(AI2O3) tci5v^r;v^7-* f Jiffi-rsfc<oi:5|-x.c > ft 

So 

[0 0 3 6] ft i3 , S£S** 0 ^ <b 4 sccmTJgtfr 

< ft soii, mtto%&m%L&<DT-B.izx 

SWftK**Jtt»T#ftv>w t ^^LTv^So E CR^^ 
yi'ft-Cli, ECRX9X-7SK#ECR.-K'f > h (X5 

so s Jt«>, X5Xvcfiwf ^ >i/:li' : | :] 1±Si : F«0'()OaS& 



(6) 



&ffi 2003-7791 1 



9 

i*;l/^-l±, 10eV-»10eVtiv>„ iwfc 

x vmn&mKb & sis** -r $ n 

[0 0 3 7J J^±Si^L7tidt^ &3tifi*A^&^fS 

mmmtttiftm. august > ^n-? ^g^/hs < 
v hJOocD&ib3!> I 5££i-jtA<T-v>;fcv^ */we- vtm 

(Dffii&tfmt®)*- KT* >? . - ftmT^KStiftl^/h 
I0 0 3 8] U^f, -7*-* h nv^/N'y * 

aiox(o<x<i. 5) K* ? it«L^<. mm&m 

aE-S'SJiiSWW 7**EP2niL.T>f *>Oftix*^ 

- 4- it 2m $ * tz *) , *s * ^-sb si* <b o i * ju *e - x-mm 

[0 0 3 9] o§Tlc x ECR^";J-atv'j3>it 

±KJ*i^fcT*3*l&©»fffi*»«a*^H«« (T 
EM) ■C«»Lfctt**Bl4 ic^i" 0 (K 
5sccm) •CR*«jSLfc*'&Ott»tt*<: 
114 (a) ICtfU Hrtfc**-K (KK^a*: 8 sc 
cm) ■CK*»jfcLfc*&<D*»f&**, II 4 (b) (=& 

0 l±t-> 9)^*- YXV&t&LtzTH'* ±JJg4 0 1 (H 40 
4 (a) ) Mft*-KT-*iLt7^Stl4 0 

[0 0 4 0] ^ *;l>*- HTJ&jSLfcT^S -J-R4 0 1 
TKtix v';n>*tSl 0 1 tcoHItc, 7;^tl4 0 

1 fcl±=> > Y 7 7. Ytf&tt <0 s 0. 5 nmWT<OS*T 
&V>#®J§4 0 3**«»$:h.fc. -75, BMfc**- KT- 
ML/;7^5 -MK4 0 2Ti:ii, ^'JavSSl 0 1 
t«riC> 7*5tK4 0 2 it*3V FOl^i 
J£ 4 nm07 ; e*7T^«)ffIi4 0 4#tlg$ 
n/Co 50 
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[004 1 ] fc«u > 9 Koa^uaesft/: 

SK>Tgv>r> KDMfc£#EJi4 0 3 li> TE 

ft (AFM) -ClBSlL^t *0->»;3>*BlciJft*IH] 

[0 0 4 2] iOffffiJlfrXtt**^* (XP S) T 
x^l/^-ffllJU-fb^v? HfcS i-2 p«0kf-*a*»i 

&/Bii, -> a xomtVo (s i Ox (o<x^2) ) r 
ta^jSo — j« ^;i- ; e- Kt7* 5 i-mii& 

ffiLta^7*5t/y'J 3 >*«#ffilCli, <k^v 
7>US i - 2 p tf-^lig^rfe-r^LJO^tlSFSix 
■f, 7* 5 tit v 'J n >itO#!T©y 'J 3 >©K 

[0 0 4 3] mm*- KT*7 ;V 5 -J-RfrjaiRLfc t § 

t**#itib*tao ECR^M-7?S-Cli, TffSI**-^ 
C^tliA r) i:®?^*-^<OECR7'9X-7cK4^tfe 

[0044] mt%o*- h'<ommmsnt. m 3 &b i>w 

Z> X n {Z, 4*^- 0 . 6 nmliST-$)^ 0 TJV5-^^1^ 

3 n mijtktr ^M7?';>^i:ioTlS-T7} ! i 
»i-*i.r»=li#!>3 Of^MoWpH^d&Ri:**. -©1 

fztbiz, mm*- Fx-tDtem-eu.. ->y = 

fb $ ix^-t v>fc CD t %tl h ti 2> o 

[0045] ztuzHL, * 9)v*- vx-o>m<r>i&&x- 
ii> mmmfctfrntvo*- v<nm 1 ofe-c-**/.:*^ » 

Ztotztb. * 9)l>*- Vi&mxit, y'J^vitSIf 

■=6- h't * 9 )\<*- h' t <7>m%3i&<DM^ i> . ->'Jn> 
*ffi«)*^btc«*Lrv>* toi#ife*i.*o 
[0 0 4 6] Ja.±cOMi:3&»e>Wb^iS:J:-9t-, MOS h 

IC4 nmi <DRI?coS$'fbv' 'J vRTj^fiK $ttT L i ^ 

rtic^^o ziixa, ^mnmmmm Lx~mt-y 

Uny^II ( («|»«^itO||ISORl|[) x (-» 
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[0047] -15, vx'&mnmmzmmi- 

* - K X 14 * PS <D >p % ^ i!5 ft K * *fe^K*q# "5 n % 
^Zt&mWLtz 0 * KT-itaL^ffilli, ®Hb 

KT-OJ8U *) i>WE.-t>m^o ifz, >*;l-*-K 
XM&LLtz^mmmm-Cli, MOSf'f^-KOlEi: 

[0 0 4 8] *^^#^(iW±0«-«f^*t#g?rt 
tic, 12 1 IZTjiLtzX 7 iz, ->>;:3>g*Ki 0 1 <03s® 

snb * ffljsu l * a* t, > ^ d°p n % r * 5 1- -frh % * tmrn 
i o 3 JL^tzLtz 0 mi (b) tc^tt 

KRi o 2©i|8li:iV'ril, itaSffio 

*>, mfcmmz&^tfmi $x'<Dfflizs.&&jfxZ'Sts 20 
[0049] tt: % mmmmtfjzz^jffr^-Foffi 

Mr- oifta iz & v> r l± , RiEtt # * Ottl&SiEfi t 'P » 

* > t ^4 < *) , ->'J3 1 0 1 gcK^&ib Hb 

[0 0 5 0] ECR^<"^fet?li, ***IEtwfti* 

• tt^Ti a tzn>, 9-Y>\ 

S^*5fc#K«41b^ttfbL&v^*;l^- Kt*©IM 30 

l£jl£*t* 0 * 9 KBIl 0 2»4, 

w-ffc-f-aoii, K^^amtO'fb'&ic-t •? asm^ 1 ^ 

[0 0 5 1 ] £04 > 9)\>*- KT-OSKHgT-^o 

lfefi«j»fiE©'fb-&%*^1-1l^j5v»ffi**#e>ix-6 0 $5> 40 
K, * 9 n>*- VWil 0 2 irT'^XTBg^i-iiticj: 
0. * KIi 0 2«f uaff-f&^v^'J 

> K<orH«*\ it&Mtitb&JlLn&UHfifftoti&o 

x. ■f^x-rmmLtz^nhtitzmmmi o 3i±, * 
kbsi o 2 x *) i>it¥is&timmz&<, &s> 

*JV*- Kill 0 2 iZ-fyX-v^^MlXfmifz 
«6ill 0 3 Srffl^tLif, h7>v-** 

[0 0 5 2] 111 ( d ) IZTFttzX \Z^ -> 'J 3 50 
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i o i±t=ia*im o 3 ij&&LtzVL. mmmi 03« 

W±lzmfc<7>Wm<OA 1 US I-**) £?Kfi£U 
t tz, y'J n 1 0 1 «SMMi:A 1 tt&frj&ft 
LTMOS*^ *-K*flURL, JlTCftJ: 0 <0 
&&*m&Ltz, if, MOS/^t- K^ftSL/r/ 
0 1 =£r. ®^4ffi«T-^#JL, fl«Lfc- 
mz, 0. 0 1 P a WTOKStfT, 5 5 0t • 2^ 
omMmZlfcLtzo Z\<DM^<OBMWzia^X, 
Bll 0 3 £.Z.<D±lzM&Ltzm.mt(Dftm*'. 
^«1 0 1 t:<0$l^li<0fl, t/c, 'Eg*^ 

x-*mMxi>WL*) ^it4*"^fcv'j 3>*«i o i t*e 

^IKl0 3tO#ffi^. ««R1 0 3* Hia-f 

[0 0 5 3] m±OJ: -5 KLTffcKLfc&R*4-lcov> 
T, MOS^t- Key- hWEClI3e*«*:epiDL 

ra*i4m8t*«s6Lfco Jar, ioaueii* i-vaa 

as-a-fw t©*MOS r-Y h«StrenUD 

T, iOiiij^ii, C- VffliJ5eti*^o Hi:> IfettKi 

0 3ORSi:Jtti, -»fk->>; 

/Co 

[0 0 5 4 ] H51C, ±Eft«LfcMOS* r 'f*- KO 
I -V$J5c £^1-o *«I4. r-h*«CJDiLfe 

«-C^L7tttrmai^a4 , «L. »S^t I/:. H5 

#4fiitt<07t*, mo s 74 *- h'coy- hn.&iziifi 

[0 0 5 5] ^TOKfl-14, >^Jl/t-KIl 02 «rgf 
3eoKiP4-Ci|iaLfc«, 3 0f»M©7?X-7j!M+ (El 

1 (c) ) ^ifiL^^OT^^o Hi 5 IZ^~$~ 4 "9 !-■> *6 
ill 0 3 0lfi4«2 n mJULtOKtt (b) , (c), 

(d) , (e) ICJ3V»T, 3 V»6nin*EE»w*tLT«)'J 
-^^2114, 1 mA/cm2JElT"C*«J, A»*IB«« 
ttS:/TLTV>i. iJt, 1 VoenJJDSEl-WLTO'J - 
9miM.lzH^Xli.^ mm l nmttTOHS (a) T% 
0 . lraA/c m2-C* •) , fSSf^^^filfff 

[0 0 5 6] f 1 n mOlsW ( a ) t 2 n m 

ORft (b) TI4, fi«E«-cm8K*tt*«*&v»3i», r 

ni±h >*^«*-c*4o i - vjfliJSB#<or- Mio 
*«^nu»ic8!EnTv^ tf i r t {4, Sftr»v^r-*> 



(8) 
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14, 3 nmgEOSf^t, h V^^mSE^^^SSiili 
t i& 4 ft TJ3»K H 5<0*§*li, $f#$;h.4 

[0 0 5 7] C-V8B5£Kov»Tll9!1-*o ?ffl 

LTto EI 6 C, p< ^;i/-=e- KlU 10 2 OgfAM n mO 
tot 5 nmOtOi:, #*:/7Xv£ 3 OfJMWSBttL. 
XWtf&Ltz&mmi 0 3©C-VI^fSrft o ««i 

h mff **- 5 V <D t § <£>mS^fi ( C ox) T-;£*§<fk L tz 
(C/Cox) Sr^LTV^o ft£, v'jnvg 
«1 0 10#MffiT-l4, Sfiv>*8MKfiHrfco-CiJ»K * 
^fililJiJ^K^^O^St- ft 4 t #x. 4 - i: 7i*T- 
£4 Q 

[0 0 5 8] jttSE^-f'CT^Id, «:*-), JEOSfEffll^ibft 

$><7>s<(> K7> ?s FS^ft4V- MIJE-e;fc4 7 v ? 
Kttffi (Vfb) «->7hti:ft|fSo t^f'JyX 

[0 0 5 9] B6H< y-^fftt^f 
4 £ t tc J: t)±1*4ftAI!!OfcX-r 'J ->^i:4^m 
yvXipgtt, 5 OmVaT-C$>iO. ?E#ii5o D a Mft#g 

Ftlki"J3> »£o3Hi$ ft 7 9 -j y > K«(i 

«i, ft- 1 VC**££ fc» 

[0 0 6 0] ftfc, > KK-fciKOJBjfc&i-, 

L/cMOS^'f*- KT-I4, ±& LfcfllOflfftfc^ttli 
SfittT-14, r- h 

**T#ftv»toi:#x'b^4o iOit»4, i-T-tc^aj 
*<b#»#LTV»*, fll;il4\ Wfe, 2 00 1$ (^FfiK 

1 3 $js) m 4 8 ia(£-ffi%a^M#ii^»}S^iSjs 3 0 

p - YF - 1 4 Sr#DB.$*Lfc\,^ 0 
[0 0 6 1 ] OJK, iffeifK 1 0 3 OBlJ»U»-r*-» 
Ibv'J n >MIfi:ov>t, H 7 li^1-o H7iciiv> 
t, JBJdELJtT^S^Bt (KKM1 0 3) ©I 
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^ * -ffgOSSS**') *»e>**t>it4. a 7 J: T;U5 

•J-R^S nmOt HiC-K'ftv'J 3 1 . 5 

nmiftoTjStK 3 n m«7 ^ 5 fit 1 . 5 nm<D 

-»ft'> y 3 > t t ft 4 c b i 

f LTi>io H 5 K^LfcJ: ? K, 7;i/itR 
10 3) nm (c) <D'J - *1£S£I4, H 

«JE>9*3 VT-1 f, A/cm2gSt*"), f^M XfEKl 
K t o T 3C53- Cffiv* >; - >r %M,X-*>h Z. 1 4 o 
[0 0 6 2] ±IBHifeO?B!ptCiJtt4ife^l 0 3 OB 
io J&-CI4, E C R 7 , 7X-74S<Oi'^(Ov-{ ^ njSl^ 
5 0 OWt Ltzm&iz-z^XTjiLtztf, i <i ? uftfltj} 
rt'l 0 OWfclT-Cfc^JeftE C R-?7X-?-t>mbtiXi$ 

>). ttmmxmmmt^^x-^m.m^mt^^o 

4 ? -a <r>-k>HU ±\z-?7 XvfSi ^ * > H ffi 
0*/M:i>i4>t) i) . v y n 1 0 1 SSOffiHtOJt 

tit, HHtS $#fTL> SSfll^i ^)#-v^ 
KoM®^nTlltft4o i/c, > 
KTM* s ®ffiT*#4iKHOK»»fL»l4. ^-^r* 

/h i? < -r 4 1 > itaiis^/h £ < ft o , Rxxtn^t 

V'«ia-C>^^t- K(Cj;4McoffM^pTt|t ft4il(6] 
IC*4 0 

[0 0 6 3] ftiJ, ±IBHife<Ojg.®-CI±, -> 'J n 

1 0 1 ?r j&D^"t 4 J: o IZli. Ltv>4v>i«, JD8*:-r4 «fc 9 
i:UtAv>. ±IEH«5<OBffiT-l4, g^K*;^ 

2 0 2 (EI 2) IC/^-f TX*-enJni-4 £ t UI4 LTV^ft 

30 SrftUflp-r * / <>f T X EPAlttW * tfc»t 4 

:tt% »*fi?)»ilO»jft*^ni6i: ft4 0 
[0 0 6 4 ] 4fc, ±GXJfeO»ai-CI2, T;W5-7-^<b 
ft 4 «6^BI 4- BSt 4 i -5 IC L ^ i *t IC PI 4 t <0 T* 
I4ftv» 0 •ft&O^JS^<bft4^-^y h Srfflv^ CO^JS 

4 0 t/c, ±E*ifcO»aS-Cli&*»<t»i!«)»«U-3 
*a*fc»OK*®*+*J:3KLTfcH*-e*4o tlx. 

tkwl + -c, hex a* * mm If* Cs »x. itlf, 
[0065] jjft, -»ik->v 3 >icftfc 

jlfetc, y f-^A (Li) , ^'J'Jn (Be) , v*-* 
(M9) , (Ca) , X*>v^A 

(Sc) , (Ti) , Xhn>-f-^7^ (Sr) , 

so -f^i)>)i (Y) , (Z r ) , ^7-9 
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u (Hf) , 7>?> (La) mimm^mt 

<0#%blt, ECR^^-> ^fefcJ: »K £Jg*-r-.y b t 

^xt>*%:W\3.m®x&z, 0 

[o o 6 6] m^Ltzmm<r>Mmx'H, ecr^^^ »> 

* b v>x/<y f&Xit* ? b'XBLil&i&Ltz&i 

tti:, **oSHfc*Bf fc*8i«|-c 
e>^^>o 20 
[0 0 6 7] t;%t, 

[0 0 6 8] ±.aLfc*#E*ft©»»K*-tJ:dK, tS 

tt £ r- h # *uf, -> >; n > l s i 30 

Ofrm<n b 7 9, ^xlf, 77-;bf^7'U'f 

<omW>R t Ltfffl$nTV'4»I h 7 (TF 
T) *\ ft-g-^igt^LtWM I S h7>v^?i:WLT 

[0 0 6 9] S/c, «v»fcWEO**- h*fi»«li, TF 
T W«»«ff*T»f 4 i t TT F T3S«©ftiH»*2Mt 
KWRTS*. Mft*i#*th«)M I S bv 40 

-ffc-g-t)#ig**«T-cOJ: LS I 

[0 0 7 0] JBL±«lii60©!BTIi*»#*««:fflv^« 
4 "3 ICLfcri*, SOI (Silicon Onlnsulator) 
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SlBt=^J|*JMMtJI*X$ftLftv' 0 ^fcTvh 

mmcommmwtfmmx'&ztzib, ±.%mmmm<r> x 
o i:t4:tf, mfc<Dmt*?mftZM*.xj?!,5' a ntf:m 

[0 0 7 1] ?t,i:, JH*?fMLTv>5S+^)K«rJfM 
L/^^y^XvBBttl-iiv^T, £l£1*fe#**£ LTTkift 

[0 0 7 2] 

[5lil<7>2&*] Ja±s&W LfzX o (i^l&W U in If, IK 

it<n>fk^tkmx'mtwk*?a.itwk% t'mt&vom*. 

^n*. «Eo-c, mm. mos h^vv 

«xlf, ®Mt)<7>&Ti1E^xmi) i ti 

[HiBoi«**ift9n 

[HI] #«B©*tt©»»K*m**R?BJS#ifc«: 

taw-* * ?t * oisst * & o 

[0 2] ECR*'<7**««3*»&tt«:flME**1-Kf 

[113] A 1 9-¥-y bim^X&mtfZiffiitJaLtz 
X'*>Z> 0 

[14] ECR^A"; ^ttt?->y n>*«±l-®«L 

tzuos tr-i*- v<r> i - v m^^^^mx^ho 

[EI6] > frfr*- KIl 0 2 0lli s l nmOtiO 
t5nm«i!)Oi:, ^^^Xv^S OW.WLtl 

eu^ii 0 3oc-vai3te*s-^i-«FttHr* 

[117] ftftS 1 0 3 WRf i:Jtt fiz*ft-> 'J 3 > 
I^oSiW] 

3-*6»K, 1 1 O-^X?, 
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